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3 November 2009

Jeffrey Ashton, Assistant State Attorney HINTH
415 N. Orange Ave.
Orlando, FL 32801

This report summarizes my investigation and conclusions to date regarding the water depth at the
investigation site during the critical periods of inquiry (approximately, Summer and Fall 2008).
The approach used was to 1) correlate measured water levels at the investigation site and a
nearby water body and 2) use the historic measured data at the nearby water body to estimate
historic (unmeasured) water level at the investigation site.

Site location

The site is located in the swampy area between 8750 and 8798 Suburban Drive, Orlando FL at
latitude 28°29°18”, longitude -81°15’39” (in Figure 1 below, approximately in the location of the
arrow).

The site is in the headwaters of the
Little Econlockhatchee River, which is
a tributary to the St. Johns River
(Figure 2). The St. Johns River Water
Management District and the United
States Geological Survey maintain a
gaging station on the Little
Econlockhatchee River near Union
Park, FL (Figure 3, latitude 28°31°29”,
longitude -81°14°39”, 2.7 mi (4.3 km)
from the site) where the water depth
(river stage) is automatically recorded
on an hourly basis. These data are
publicly available on a web site’
maintained by USGS. The datum above
which the river stage is measured is
56.19 ft (NGVD 1929). Based on a
datum shift of -1.01 ft from NGVD
1929 to NAVD 19882, this corresponds
to 55.18 ft NAVD 1988).

Figure 1. Site location on Suburban Drive, Orlando, FL.

! Little Econlockhatchee River gaging station near Union Park, FL:
hitp:/waterdata.usgs.gov/fl/nwis/uv/?site no=022332008&PARAmeter _cd=00065,00060
* Datum conversion, National Geodetic Survey, http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con.prl

12319



Site Iocatidn

SRR

Figure 2. Lite conlockhatchee River watershed as part of the St. Johns River watershed’ (left
panel), and site location within the Little Econlockhatchee River watershed (right panel).
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Figure 3. Locations of investigation site and
USGS/SIRWMD gaging station on the Little
Econlockhatchee River. Distance between these
locations is 2.7 mi (4.3 km).

3 hitp://sjr.state.fl.us/archydro/factPages/02233200.html
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Site survey and instruments

On 29 March 2009 at the investigation site, I installed (hand-augered) a shallow well in the
swampy area approximately 65 ft southeast of Suburban Road to a depth of approximately 2.3 ft
below ground surface. The location of the well is shown in relation to the investigation site in
Figure 4. The well is approximately 68 ft from “Area A”, identified as the primary site of interest.
The well location was constrained to be out of the line of sight of vehicular and foot traffic.
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Figure 4. Location of well in relation to Area A (adapted from site survei; conducted by Allen &
Company Professional Surveyors & Mappers on 30 January 2009).

The elevation of the location labelled “Area A” was between 79.5 and 80.0 ft (NAVD 1988). On
2 November 2009, I surveyed the elevation of the ground surface at the well location to be 1.54
ft below the elevation of Area A, or approximately 78.0 to 78.5 ft NAVD 1988.

A data-logging pressure transducer (Level Troll 100, In-Situ, Inc., Ft. Collins, CO)* was installed
approximately 2 ft below ground surface. The transducer measured and recorded total pressure
(atmospheric plus water depth) on an hourly basis. A paired transducer was suspended from a
nearby tree at a height of 6 ft above ground surface and also measured and recorded total
pressure (atmospheric) on an hourly basis. The atmospheric pressure measured by the second
transducer was subtracted from the total pressure measured by the first to obtain water depth on
an hourly basis. These instruments are accurate to within 0.03 ft or better. Rainfall data measured
at Orlando International Airport (MCO) (5.0 miles (8.0 km) from the site) were also obtained
from the National Climatic Data Center".

* http://www.in-situ.com/products/Water-Level/Level-TROLL-Family/Level-TROLL-100-Instrument/overview
* http://www4.ncde.noaa.gov/cgi-win/wwegi.dl1?wwDI~StnSrch~StnlD~20004451
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Measured water levels in the Little Econ and at the site well

The water level measured by USGS/SJIRWMD in the Little Econlockhatchee from 1 January
2008 to 9 October 2009 is shown in Figure 5. Also shown on the upper axis is the rainfall at
Orlando airport. Note that the river level rses following rain events and decreases during dry
periods. The shaded region in Figure 5 corresponds to the time when water level was also
measured at the investigation site.

The well at the investigation site was dry from 29 March 2009 through 20 May 2009 and became
inundated thereafter. The temporal changes in water level at the site well are compared to the
change in water level at the Little Econlockhatchee River from 25 May 2009 through 9 October
2009 in Figure 6. The water levels at the two sites during this period were well correlated
(correlation coefficient, r = 0.90). Average daily water levels at the two sites during this period
are also compared in Figure 7, where the linear regression equation is shown along with 95%
confidence intervals for new observations®.
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Figure 5. Rainfall and water depth in the Little Econlockhatchee River, near Union Park, FL.
Data are from 1 January 2008 to 9 October 2009. The region boxed in green corresponds to the
time when water level was also measured at the investigation site.

® http://'www.weibull.com/DOEWeb/confidence_intervals_in_simple_linear_regression.htm
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Figure 6. Water depth at the investigation site well and the Little Econlockhatchee River, near
Union Park, FL, from 20 May 2009 to 9 October 2009.

These data show that when the water level in the Little Econlockhatchee River is between
approximately 6.3 and 9.3 ft, the water depth at the location of the site well can be predicted with
high confidence using the regression equation in Figure 7. However, the regression cannot be
extrapolated indefinitely beyond these ranges. Extrapolating to a water depth of zero at the site
well would translate to a river stage of 5.15 ft. That is, river stages above this level should
correspond to standing water at the site well location. However, the river stage was above 5.15 ft
for the entire investigation period yet the site well location was dry at from at least 29 March
2009 to approximately 21 May 2009. Based on these observations, it is estimated that the river
stage corresponding to dry conditions at the site well is approximately 6 ft.

Based on this analysis, the water depths at the river and investigation site well location are
graphically compared in Figure 8, where critical investigation dates are also illustrated. This
analysis indicates that the site well location was inundated for the entire period from 16 June
2008 to 11 December 2008. The inundation depths were approximately 0.5 to 1 ft in June, up to
approximately 1.5 ft in July, briefly as high as 2 ft in August, approximately 1 ft in September
and October, and less than 0.5 ft in November and December.
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Figure 8. Correspondence of water depth at the site well location and the Little Econlockhatchee
River, near Union Park, FL. Data from both sites shown from 20 May 2009 to 9 October 2009.
Data from only the river shown from 17 April 2008. Critical investigation dates are also
illustrated.
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Estimated water depth at Area A

Because Area A is 1.54 ft higher elevation than the site well location, the estimated inundation

depths at Area A in 2008 are correspondingly lower. The estimated water depths at Area A

during the critical investigation period from 1 June 2008 to 1 Januvary 2009 are illustrated in

Figure 9. These are the same data as in Figure 8, but the values on the primary y-axis have been
decreased by 1.54 ft to account for the elevation difference between the site well location and

Area A.
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Figure 9. River water level (second y-axis) for the critical investigation period from 1 June 2008
to 1 January 2009 and corresponding expected water level at Area A (primary y-axis).

This analysis indicates that for most of the entire period from 16 June 2008 to 11 December 2008,
Area A was not inundated. The water level at the site was high enough to submerge Area A
between 18 August 2008 and 28 August 2008. On 18 August, the average river stage was 6.94 ft,
but between 18 August and 23 August, 8.17 in of rain fell in the area (measured at MCO). By 22
August, the river stage had risen to 10.99 ft (daily average), and decreased thereafter, returning

to less than 9 ft (8.84 ft) on 28 August.

The following pages include photographs of the investigation site under different conditions
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Site photographs
(a) | (b)

Figure 10. (a) Well location on date of installation 29 March 2009, facing approximately
northwest. River stage = 5.77 ft, site = dry. IMG_7326.jpg) (b) 7 May 2009, facing
approximately west. River stage = 5.4 ft, site = dry. (0507091457a.jpg) (c) 12 July 2009, facing
approximately north. River stage = 7.34 ft, water depth at well location = 0.79 fi.
(0712091508c¢.jpg)
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